We report a case of metastatic castration-resistant prostate cancer, who received prior treatment with docetaxel and was then given cabazitaxel as salvage therapy. The patient was monitored by prostate-specific antigen doubling time and prostate-specific antigen absolute value. The prostate-specific antigen doubling time was found to be a good response predictor in the patient.
Introduction
Cabazitaxel is a novel taxane and an effective secondline agent in patients with metastatic castration-resistant prostate cancer (mCRPC) refractory to a docetaxelcontaining regimen. Here, we report a patient with mCRPC who received prior treatment with docetaxel and was then given cabazitaxel as salvage therapy. Treatment response was monitored by prostate-specific antigen (PSA) doubling time and PSA absolute value.
Case report
A 68-year-old male was initially diagnosed with prostate adenocarcinoma in January 2005. He underwent radical prostatectomy. The patient had grade 5 adenocarcinoma with a Gleason score of 7 (4+3). The tumor occupied both lobes and reached the apical margin. The right seminal vesicle, apex and bladder neck margins were negative for malignancy. The postoperative PSA reached the nadir (0.05 ng/mL) in April 2005. Eight months later, the PSA increased to 1.03 ng/mL, and the patient received salvage external beam radiation concurrently with bicalutamide from February 16 to April 5, 2006 , followed by treatment with adjuvant luteinizing hormone releasing hormone (LHRH) agonists.
In September 2009, the patient relapsed with bone metastasis at the right acetabulum (PSA: 5.9 ng/mL). He received 10 sessions of radiation therapy and was started on monthly zoledronic acid. In March 2010, his PSA level increased to 7.5 ng/mL ( Fig. 1) and radiologic evaluation showed a stable bone defect affecting the right side of L4 vertebral body, with a soft tissue mass exhibiting mild increased uptake, but there were no signs suggesting local recurrence in the prostatic bed. He received 4 cycles of docetaxel while continuing the LHRH inhibitor.
Two comparative PET-CT scans performed in July 2010 and February 2011 showed a stable disease on the bone despite an increase of PSA of 26 ng/mL (doubling in 2 months). The patient continued his treatment with LHRH agonists and zoledronic acid. In April 2011, the PSA level increased to 150 ng/mL. The patient started his treatment with cabazitaxel at a dose of 25 mg/m 2 for every 21 days. In June 2011 and after receiving 3 cycles, his PSA level increased to 213 ng/mL. Despite that the patient continued to receive the same treatment, his PSA level reached 288 ng/mL in January 2012. In March 2012, the patient developed a symptomatic pulmonary embolism and had dyspnea. During this period, the patient was clinically stable, all the staging radiologic tests showed no signs of major recurrence at the prostatic bed and the metastatic sites. After resolution of pulmonary embolism, the patient continued the same treatment with cabazitaxel at the same schedule with no delays or interruptions. In May 2012, when 15 injections of cabazitaxel (750 mg) were performed, the first decline was observed in PSA level (245 ng/mL).
In October 2012, the patient decided to stop the treatment after a total of 21 cycles and a cumulative dose of 1,050 mg. Generally, he tolerated the therapy well. He was given growth factors prophylactically and did not experience any fever or neutropenia. He gained weight and his performance status was improved.
Discussion
In 2010, the U.S. Food and Drug Administration (FDA) approved cabazitaxel for use in combination with prednisone for treatment of patients with mHRPC previously treated with a docetaxel-containing regimen. Based on data from the TROPIC trial, cabazitaxel should only be considered in patients, who previously received a cumulative docetaxel dose of at least 225 mg/m 2 [1] . Our patient had previously received a cumulative dose of docetaxel of 350 mg/m 2 and was given cabazitaxel as a salvage therapy. Clinical and radiologic evaluation demonstrated clinical benefit even though PSA level increased. This counterintuitive situation led to an impression that the treatment was not effective. Indeed, after the 4 th cycle of cabazitaxel, the PSA doubling time started to slow and was considered a "positive indicator of response". The 1 st decline in the absolute PSA value was noticed after the 15 th cycle, which was maintained through a long period of prolonged PSA doubling (Fig. 1) .
The literatures are conflicting about the usefulness of PSA velocity or doubling time as predictors of disease progression. Some studies showed little evidence that calculation of PSA velocity or doubling time provides predictive information beyond that provided by absolute PSA level alone [2] [3] [4] [5] . Moreover, the use of PSA dynamics is not supported by current clinical evidence [3] [4] . However, PSA kinetics has been established as useful indicators for prognosis and survival in different clinical settings, mainly in intermediate-and high-risk patients. For instance, a high pre-therapy PSA velocity is associated with a greater risk of death from prostate cancer after surgery or radiation therapy [7] . Similarly, PSA doubling time with PSA recurrence after definitive local therapy is able to identify patients at high risk of prostate cancer specific mortality [7] . In some active surveillance studies, a high PSA velocity will inevitably lead to a high PSA and progression [2, [6] [7] [8] . Other studies reported that the PSA doubling time was performed in the pretreatment prognostic factors to predict survival outcomes, and can be used as an independent factor for overall prostate cancer management and guidance for treatment strategies, including appropriate timing of chemotherapy [9] . In conclusion, second-line chemotherapy options for mCRPC were limited until the recent approval of cabazitaxel. Even with significant prior treatment with docetaxel, responses to cabazitaxel are seen in the setting of aggressive and advanced mCRPC. The response assessment is based on clinical status, radiologic findings and PSA levels. Our experience with cabazitaxel in this case illustrates the eventual role of PSA doubling time as an early predictive factor of response.
